Droplet-Based Immunosensor for Simultaneous Immunoassays of Multiplex Histidine-Tagged Proteins.
This paper presents a droplet-based immunoassay chip allowing each droplet to be positioned in a passive droplet-positioning cavern under continuous flow. In addition, the chip surface can immobilize any kind of histidine-tagged capture agents for performing simultaneous multiplex immunoassays. Distinct families of monodispersed droplets were generated since a diaphragm, which is a thin elastomeric flap film suspended from the top of the main channel, forms a double T junction for shearing the aqueous liquids by the carrier flow. These two types of monodispersed droplets traverse the main channel to the downstream detection area and enter the passive positioning caverns for further immunoassay. A layer of Ni-Co film was coated on the substrate by electrodeposition in order to immobilize the multiplex histidine-tagged capture molecules. In this study, the tumor suppressor protein p53 and the extracellular signal-related kinase 1 (ERK1) were used as the capture agents. Then, both histidine-tagged proteins p53 and ERK1 were immobilized by the Ni-Co layer in a microarray format for subsequent immunoassay and fluorescence detection. The experimental results show that the detected fluorescence intensity is proportioned to the concentration of the encapsulated content in a small droplet. This proposed droplet-based immunoassay chip can immobilize multiplex histidine-tagged proteins, irrelevant to the species of proteins, to carry out simultaneous immunoassays and allow the operation sequence to be conducted automatically through the manipulation of droplets.